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(54) ELECTRO-STATIC CAPACITY TYPE PRESSURE 
SENSOR AND PRODUCTION THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a sensor which 
is less dependent on temperature and unnecessary for 
anode joining by constituting an insulating diaphragm film 
of insulating material containing silicon, aluminum and 
nitrogen. 

SOLUTION: A fixed electrode 40 containing p type or n 
type impurity of high concentration, a lead 41 and a 
connection terminal 42 are formed on the surface of a 
sensor substrate 30 of mono-crystal silicon to form a 
substrate protection film 50 on the region. A sacrifice film 
60 for covering a pressure receiving region is formed 
thereon to form an insulating film 70 for covering it on the 
main surface of the substrate 30, a movable electrode 81 
is formed in the pressure receiving region and a lead 82 
and a connection terminal 83 are shaped with a 
semiconductor film 80 except for the pressure receiving 
region. The semiconductor film 80 is covered to form an 
insulating diaphragm film 90, a connection hole 110 
reaching the terminal 83 by penetrating it is formed, and 
the electrode 81 is connected to an output terminal 120 
via it. Here, the film 80 is constituted of at least material 
containing silicon, aluminum and nitrogen, and 
substantially equals to the thermal expansion coefficient 
of the substrate 30. Thus, a sensor of a small 
temperature coefficient of a zero point and sensitivity can 
be obtained. 
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(54) [58W©£*M »e§«M£E*ir>U-*«fc^cDjSjfi^ 



(57) imm 

ism »«*»ffl£EA-fe^©*/S, 

4 0 U d <Z>@5£Sffi 4 O ±.\z.EEJj&m^ 2 0 0 

IK^P>^SbI»««8 1 Sr^i-So «^t77 
A«t 7 o »^Bf 9H*ft#tlrteilM$A£' y =» 3 o t 

4Sb<*S«t5. B^^y, T/W5-!7A N g$ 




1 

1 0 — 4 0 a t m%, 7 )V ^f)A10-40a tm 

%, 8*3 0-5 0 a tm%£r^tf£*^ 

l»2 5a t m%£JlT"CS)5Ci:Sr«f«fc-r-5B!*«l 

fc*1tttfflS a» b A -6 WKittti t . 

-r ^ ^ abis: jim lt m^&timmm^mmir s «t 5 

1tufE'>#< i:t> lfiOHinSrititLT. HtrlEffi^S*^ 

[ 11*35 4 ] ffiflB* 1 *5 ± t*JB 2 <0|ft»tt^>f -V 7 9 

trtm-e«|jfc S ttT V * 5 - £ £r#3£ 4: i" -5 fll*H 3 KifB 

[»#9 5] flWEffSi fc*2 0j|ftW4^ir7 9A« 
ft Vy3yi0-40a t m°/cK 7)V ^!>A10- 
4 0 a t m%, mm3 0 — 5 0 a t m%£r^tr 
»*©^|fifi2 5a tm%£JLTT?«>5r4:S:#»i:i- 

[f»*S 6 ] HStB-5T»««SrSHi-S <t 0 fufaff? 1 <£> 
3-5 <^1**x^ 1 ofc:fB*$>#«# 

IftKtt^-f + 7 9 A«Sr»*-T s IS £ . 



(2) 4SHW9-2 5 7 6 1 8 

2 

^ (DPiwtmm&m 5 <t 5 k* 2 o^sm*^ ^ ^ 7 

«tSISi:, 

^<i:tli^ 7 fy ^$cii£A p Sr»j«i- £ IS 

ffi^c 3, ^ > A P SrflBSfi" 5 IS i . 
[0 0 0 1] 

[0 0 0 2] 

[0003] r©#«**Sffi;**feviH*, RTSifl:®£ 

l Of:, ^t77Ai 1 fc*fr"I't-SJ:5^^UfcH 
&mM2 l $r#^fc^f^^S^2 OitlWft&StJ: 

77A1 1 ^t77^i 1 tmfewm2 1 

Ofl^^t, ^t77Allt@S«tt2 1i:'e 
[0 0 0 4] ^^T% isV 3 O^Ji (1 0 

1 3^«se#:i oo-a5€r^tt^?/^^^-r 

All (i^r^^^^co— ^<Z>"5r»««i: UT^fg^^:^ 

[0 0 0 5] ^7^S«2 Ott— «fc>«>f 

^^f^^^vN^tb. y a >«5fif*: 1 0 i: coSS^ffiffifl 
WW + 77AI 1 ^5<t 5l^2©SSOx;yf 

50 ftyy^mmm&mm&m^bti&o 



3 

^JPXffi2 2Cfi^t77^1 1 kM\*}*i~£ <£ o \c<& 
**^>*<&— #<0H3£WS2 1 W^^ntv>§ e r 

So 

[0 0 0 61 ^Lt, g±(7)J:M«^^v'y 
UtiSfrl 0 bJS?*&WL2 O^ffi^l^M, & 

«2 OSrlS*i:bT, 0Jx.tt3 OO^^JPSftL, 600 

[0 0 0 7] r^JEEA-fe^SrJieWJEAail^-r^i: U 
TflV^Si^tfiVyaVSfil 0^7^SS2 oco 

AS v ^ > ^*PX bfc£RB«a s Kffitf>JEE;*?£ipS t ft 

^JE^3 «rSI3£i- £ r £ £ 0 
[0 0 0 8] ccoJ;5ft»«»*a!"fe^'Cf^ 

[0 0 0 9] 

^^9^3&»&ft5^^S«2 0<oW»3WS«tt*«ft 

3^36^*5'>y 3>^«3S#:i 0 J: 9 t>i*36*(d/h S 
v\ roofed. ^i«^fftt5^lcfj: s 

J: U«« A^iBKE WftSr*ft S it £ £ v > 5 MH #*> o fc 0 
BffiSH^B$£>JPSftfc J: 9 tf9*m& 2 0 

MWfcofc, 

[0 0 10] **|8ttroJ:5*«e*<Z>lK«^K*ft* 
HfcfcflVCifetK -tOBWtt*^ ««<Z>a««#tf=!&s 

[0011] 



(3) M¥9-2 5 7 6 1 8 

4 

[0012] sfc, «riBift»tt^>f-ir7 9AiKri % ixy 

nyi0-40a t m%, 7VW^ = 1 0 — 4 0 a t 
m%. mm 3 0-50 a t m%£r^tf 
**»2 5 a tm%^T-Cfc^ri:^I^t5o 
[0013] n<z>J:5K. *«91-cra\ !6ittM-t7 
10 7J±m&^}) 7V^~^A, ^*S:-&tpJ(ft3B:tt«- 

So 

20 [0 0 14] ^ffi^H3£«flids^ 

^rEW^-r^^l^^^-V^^^i:. fufBfg 
1 ^ii&^tt^^ 

7Ajg^ miBSg2^J»»tt^-<-¥7 7Aai:HfrlBlBl 

30 ft < 1 1> 1 i©» P £r£fik IT, HuiEflE*S*^Sr«» 
[0 0 15] ££>M. *^P^ti. SS©^*ffi^H3e« 

±kms i ^^tt^-r ^ 9 j*m&Mi&-r 

©l61»tt^-f^7 9AB!*r»J«-*-SXafc, ^$2© 

^t77^Ki stria* i <oim& ^t77^ 

40 ^^rll bTSufB^e^t-iiJ^-r S J; 5 fc. 7 >ft < £ t> 
lflo^^^^^«ffiAaS:^-rsxSi:, Suffix y 

S-4:^«J;«9JBE^SipSSr»^t*5Xai:. fjfajE^S 

[0 0 16] r<^<t 5^UT#bixfc»«*fiS!JE*-fe' 
or, J6itt^^t77Al«t N RTtbmHi:. 

mfemm^mu-mkirZo tut, ccoggif^ic^ 

50 CT, ^tt«*i3j:t^a^ttffiS:^tP^-Y^^^^»« 
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AfcftS. tot, 3HS*H«Kiisv^T. ly^^ 

[0017] *&m<o»9»mmmx*^'p\z. 

[0018] ^©<t5^ S«^j»»36» 
» i: f iff 3? L v ^MRtm t^t77A Kft 

[0 0 19] JE^S^^CO^^OS^^^ 

ft if 0>fH«ra:* < . i? >"9-#tt3&sft^i-5 0 
[0 0 2 0] BulBpTi6«*Sr^Hi-S«J:5H(fSB* 

[0 0 2 1] r^<J;5^ Xip«SSrKttSr fc^J:o 

[0022] ^/c. ^(Dmmm^ ^^k^^v- 
fm&m-c&y. mm^mmx^z> 0 s&w^f k 

MX$>Z> 0 fcT, EIKffid^lRl— «EJifc««»*i- 
[0 0 2 3] 

[0024] (m*mmm m i *»w^«fc>s 

[0 0 2 5] *^PJ<7?#©^fiMJE^ir >-1hOS^3 0 



(4) #W9-2 5 7 6 1 8 

6 

fcssra® 4 o , a^s^ j-K4i *s j; vhs««« 

«WF4 2^«f*S*tTVx* 0 *fc. S&3 OOUcffi^: 
[0 0 2 6] ^Lt, r«0«K«BI«|5 0©*Bl!iB:. 

10 teftv\ I«3 0^Bi:ft *<z*£*fc:«o 
T ttrta«tt^ 6 0 £r§ 5 <fc 5 frfg 1 <Dtf*tS=^*f ^7=7 

[0 0 2 7] SfeHi. SlO»Wt77Ai7 0 

SHB^ti>fc pjsbms J-K82 ^xxf-^mmm&m^ 

[0028] ^r-c% #?&w<Dwmte, mm^^f-yy 
(3. 6 8xioyt) km*mi*^zb\c#>z>o m 

S«3 0t: (10 0) ^rffi^*tefivy 

3y33a t m% N 7VV ^^^^1 7a t m% % 5 

0 a tm%^f^ 0 ZfLKXV, JfiSRI*^ ^ 7 
7 0 0>iW»3I««fcJ: (10 0) *fflr^tefi-> V =« 

«r*«T?£5o **3, HulEJI63Rtt^>fir7 9AJ«7 Of* 
9. 3. 5xiOV c C-4. lxioyt«ll 
[0 0 2 9] *fc, *S«8 0|j;»«iao« 

1 1 O^^fcStb, -0"JSbm®Sic?Ll 1 OSr^LT 
rTSiS®8 1 ttRTlftWSffiAMS^ 1 2 0fc:ftjR£*LTV^ 

^ 0 ft*>, ^(DUfttD^m&mstzmiTo 
[0030] zbiz., m i wsba^s^ 

PI 1 0«>S*MB!loffitt^». f l^ft»^t77 
LTBgt«W^4 2 ^i-SH5£«ffi»«?L 1 3 
50 0 £^ Lti^tffi 4 0 ttH^«*da*«ST- 14 0^g 



7 

4 1^U BJ£««»iR*r?-4 2BB"C#tfTV^ 0 C 

[0 0 3 1] -t tt, £ <Z>#«**SLBEA-fe>"9-©$£E 
««jJfSffi«Ki Wc, ft 1 ©J&W*^ t77Ai7 0io 
£ U*Jg 2 Olfifctt^f :7 ^ Ag| 9 0 Srjfal LTf« 
6 0^©J^-T5^4< Hli^yf^SAP 1 

6 0lt ^©xyf y^ftftAP 1 0 OSr^LT^tx 
[0 0 3 2] «teg|6 O^t^t^^ 

7 okxv m*frtzj£t>mmm 200 as»/*s;h,* t m 

m$L3 ot>*t>&m&ti>it&jjmv&2 0 ov>±m 

[0 0 3 3] ^^»«»*Sffi^ir^Srj(6»JEEa9^^ 
S/fy«AP 1 0 O^TS^Ik*^:^ 0 0C 

121 J: 9 % W^ff77A4 0 0^HWDStu5J(6*|-JEE^; 

[0034] mat&m #ctc ^m^^^nnm 

[0 0 3 5] £1\ #!Bfi^y3^&45Sfi3 0S 

K4 l*5j;tJ5H3E«ffiK«SB J f-4 2 5 0 

M5 0 »»BBBj£ U r oSfiftRR 5 0 0>*ffifc:«SE 

^tt^y^^^^sr*^5«e«6 o 

[0 0 3 6] #ck: n SS3 oco**ffi^**;:atoTm 

fB48fflg| 60^8^511 -Y 7 9 AM 7 

0fr*«»«1-<5 o #!x.f*. *WE2tR3 0fc: (10 0) 

■Y7^Alft7 O^ffiJSKtt. Vya^3 3atml 

5 — 1 7 a t m% N ^Ui 5 0 a t m%lC~tZ> 0 ^tt 

k <t 9 . luffiffi^^^f ^77^170 (Dmummm* 

(10 0) ^ffi^tefivy 3^5>4SXK3 0 iis 
[0 0 3 7] mrlB*l«Jl63»tt^>f -¥7 9-fe«7 



(5) «rBB 3 P9-2 5 7 6 1 8 
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[0038] m^.. &&mmcm&'Tz>~*mffl&8 1 

SI"*, ftfc, S&3 0©i*ffi<Z>tfe«^«oTHUlB^ 
»M8 0$rI5J:5i2(D»tt^t77Al9 0 

[0 0 3 9] #^ SJE««BfSttBl!:T, tMBflll <£> 

io ittt^t77Ai7o, m2(omU'\^y^^yy^ 

m9 0&jr»LTfMB«*W6 0i^JSt5J:5^< 
i:tli^^f^^iaAP 1 0 0«t5 o 
[0 0 4 0] ttt, wCOcn^^^^^AP 100$: 

Rtt^v^V^w? o t<Dm^. m&me omm^t 
m^otz*:%z<Dj£jjmm^2 o ofc»/frr<5. «*. 

20 ^U^T^^tra^xn— (E PW) IgfSSrftfli't- 
£ 0 &£)g i mm2 0 0<OJiffi«Hcffi«i-^»l, |2^) 
Jfi»tt^-f-¥^^AJR7 0. 9 (Hi, EPW*Sttl*FL 

fimil(7)|6iWt77^7 0, ¥^^8 
fi, «T»y-r-¥r7^A4 0 0 t U-caitBi-Sr ttcft 
[0 0 4 1] ®2<0«58:tt^'¥7 7^K9 0 £r 

30 mil x ^nwsmsm^- s 2 ^m-r % -^mwmw^i 
not, m2<Dmm?'f'\-7 7J*&9 0, mi <om 

T@SliSW4 2 ldtSH3lW«l(!?L 1 3 0 

[0 0 4 2] SS3 0©«^7^^^?A 

S:tt«?l?fifcU *1 1 5 0 *5 J: TJSSS 2 »BB*a 1 6 

Z.ti\z.XV. pT»®@8 1 fi"sr»«ai«Jtt7L 1 10, s 

i <£>iEi§s 1 5 o zfr^x-timmmttifi^ 1 2 0 kssr 
40 b^«@4 0 (i@^m@g^?L i3o. jg 2 <om 

• 16 O^LTi^tifflASf 1 4 0Kl*a»S*t 
[0 0 4 3] 0:^. ^^a^SSflEA-fe^-y-SrJte^ffi 

ao^^-r^i: uTfflv^^^^^iK^#ffl^^*5v^T. 

S^3 0OSB48IUyf^^«aAP 1 0 

m±xt ^nm<Dm^<Dmmm^^^>m±um'^m 
w*s»^ 120. m^nmmtt^ uowpt^r 
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[0044] mi se«»tB) wn. & i jofc»««>» 

RM^*5V^Tffiffi LfcEl 1 — 4 I^S<5v^TRiai-S 0 
[0 0 4 5] *ll«»IBO#«»jraLBE*-fe^»c:43V^ 
T, SS3 0i:Lm n3!<£> (10 0) ;&ffi<Dl|Mgi6 

[0 0 4 6] *1\ #Mvy3ysS3 0<oi$Bt 

0 t Lt, SftK-fblRSr 10 0 nm«SKt 

[0 0 4 7] ^LT, ^<7>S«£!fjgl5 0O»:it 
SjE««*r«5 ±5fcWffiR6 0Sr»/*-rs o - 

mm^tn^mme 5 onmi:*w«t*. 
[oo4 8] ^0^1 (omm&^^^y^^mi o<om 

OOnmlcMtSo ££>l-, ^^iM8 0Wt 

8 2*5j;U t Rr»««»JR«S J ? : 8 3 &Mtit,-fZ>. *Mffi,m 

So 

[0 0 4 9] £ Mc. *lfifr>y3ySS3 0<04*ffi 

tt^t77 AR9 0 i: LTVy = T/^^i^ 
**^fo«J«S*l,fc»l^»Sr«W6 5 0 nmCKW 

y33at m%, T/l^ 1 7 a t m%, H^S 0 

a tm%«a^*B^t^'J|s^^sffiv^e>*^Tv^s• 

[0 0 50] Uts S:BE««3f^tt«^T, ^ 1 <Z>» 
jjttt^-fir:7^i.jg£7 0, * 2 ©llftBfctt^-Y ^7 7^1)1 

9 0SrHabT«ttffll6 0 ^aji-f-SiSSS /zmO^^z 
fv^iSAP 1 00^7t Y^y^^z.^mu'B 
Jt£i-£o JgfiKS*tfc3is'9 L ^^*aAP 1 0 OSr^bT 

[0051] ^%mmm\^^x\^ m^^r>?m 



(6) »§S¥9-2 5 7 6 1 8 
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iixfi/^T^t'n^r^^ (EPW) 
^*>;h/rv^5 0 ^O^t, £EM¥i2 0 0OTMJ^ 
ttft5««!W5 0, J:B«^tt1B-rs«l, IS 2 
«tt^t77Ai7 0, 9 0tt, E PW^il:^ 

tiZZb&ft^o ^oT, JE^S*S2 0 0^>Jtffiffll^ 

0*5<fcryjg2coJ6J»tt^>rir7 9Affl|9 o t<?)lll 
ii, RT»j^-r-Vy r ^A4 0 0 i: bTUIffii-S^i:*::* 

10 So 

[0 0 5 2] #ctc, »2«>l63Rtt^>f iT7^AfflS9 OS: 

not, S2(7)|6ftt^f77AJi9 o, *i<z>*6 

»l£^-f f77AB7 0 *5 J; tfX«fS»|R 5 0 SrSiil U 
TBieWttSSHM^ 2»car*H3£«««»5Ll 3 0 

[0 0 5 3] S&fc. ^ftvy3ySS3 0(Z)l2© 

»^t77^i9 o±<Dm^n^\^ 0i^ie 

iRl 5 0 *J itf* 2 ©S« 1 6 0 tMt 5o rtt^>@E 
20 JBU*. mfefi V y =« 3 0 <0«ffitfe«tCl*^#*> 

8 1 r±RT»««»jR?L 110, f 1 COMH^ 15 0 U 

TRTKimstti^iB^ 120 jsisjKstt. mfemm 4 0 

H^««S8R?L 13 0, $2 OgB^ 160^ Lti^ 

[0 0 5 4] ¥«fi^y 3^SS3 O^Sf^tC 

BfcS-fcJS. xyfy^ffiftAp l 0 OSrSUL^s^Sr 

3 O^Si^Cxyfy^aAP 1 0 0 

trans^. pr»©^m^«^-i 20, mfemmmtiffi^ 

1 4 0<7>— SfBSrBBP^i-So r 5 fc-f-Sr irKJ: 
9, JE**»S2 0 0 W:-t<^rt»dSKS«ffi^«fcttfc 

[0 0 5 5] ^ffi^^^V^Tti:, pTi!l^-Vy^^ 

4 0 OOiefefeiTflSfflSs thfhlOO/tm, 1. 
5/*mi/hS<. ffi«J:<»/«<*;h/ri^o C£>1r^ 
^, 1 0 0 k P a O^JBE^tC^fUT, 

1X1 0"" F (7y7 K) #mt&&\*± 2% 

F. S. i^T"C*>!9s -3 0-1 0 0tOlS 

$5H^*5V^T, «ftcoaffi««tt±0. 0 2%/ 

tar t ffi*tfcjaa*sttsr^ri- s ^ t ^^^ct 9 

50 [0 0 5 6] W±tftP>g Ufc<t 5 ^, *Hllfi»J8<0#«S 



(7) 



%?m¥ L 9-2 5 7 6 1 8 



11 

tt. Sffi3 0tltnS(Z) (10 0) ^ffi<?5*ttAvy 

0. 9 Oh LTv-y ^>-3 3 a t m%. T;I^~^A 1 
7 a t m°/cu ^5 0 a t m%M«IW^fflV^: 
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[0 0 5 7] Smci*. g|jf 

[0 0 5 8] 
[ifel] 





V ' J =3 > 




mm 


mm 




1 


40atrn% 


10atm% 


50atm% 


0 


3.5 


2 


33atm% 


1 7atm% 


50atm% 


0 


3.7 


3 


25atm% 


25atm% 


50atm% 


0 


3.8 


4 


15alm% 


35atm% 


50atm% 


0 


4.1 


5 


40atm% 


10atm% 


45atm% 


5atm% 


3.5 


6 


30atrn% 


20atm% 


40atm% 


10atm% 


3.6 


7 


20atm% 


30atm% 


30atm% 


20atm% 


3.7 


6 


10alm% 


40atm% 


25atm% 


25atm% 


3.8 



Vila ^S^-ht-^N o . 1-8 (Omg&tW&J&tS. 

[0 0 5 9] m^£;ft£J;5^ ->y a:^ T/V^ 

«*Ji3. 5X1 0V^>-4. 1X1 Q*/x;<Dmm 
"C*JW"e#Sr ids^s 0 ror 3. 5xi 

ovx-4. i x i Q+/^<Dmm<Dmmim&i:G 
70. 9 0(oM^h^^^a^ 

[0 0 6 0] (Jf§ 2 **W<Z>05ift» 

[0 0 6 1] EI 5 tt**M^«t>S#«^*S!JE^-fe V 
*0»58ft^2^»ffi**Ufc^ffiElTfc?). HI 6 
fi. HSOD-EJIS^fiofcWfffiia-efcS. 

[0 0 6 2] ^f, »3BAi/y3yStE3 0W±$B ^50 » 



«3 O^IiiCf^ 1 0 0nm©i»»fc46 
SI 5 0JiOSffi«*Sr«5 £5KJP£ 2 0 0 nmtf>#*g 

[0 0 6 3] ftfc, « 1 ^fi»it^«(ci 1 <Z>j|fiSH£ 

9 . pr»««8i. rt»«« y — k 8 2 . *r 
nsssttH^ 8 3 x mmmm 1 8 o . y - k 

1 8 lJ3±t«ip«««*M^l 8 2j&s»J*S*l5 0 pT 
8 1 ^ r 



13 

rv^ 0 c^mnms 1 t&mmmi s o&m 
[oo6 4] fjgfi v y 3 ^SS 3 0 ©4*B© 
^t77A«9 0iS«fif«U xyfy^SAP 
Ltxf i/y^T 5 ytfn^f a- (E PW) 

^t77A@^l 7 0i:iiM^2 0 0 

[0 0 6 5] fg 2 <Dim&jr<< J r ? ? 9 o& 

not. x9««ssR«8?i 8 2\c3tr^>smmm 

Silftl 5 0, 02<7>@BHl 6 0:fcJ;U*Jf!3<£>iE$Sl 9 0 
Sr»j*rs. «HB»l*Jfc»«4:ra«^x Kit 

^7/3 0 0«U hTSj«®/±1^^ 1 2 0 . @ 

^m^tu^ffi^i 4 o&xu&mmmttitjiQ+i s 3<o 

[0 0 6 6] *HJfi^ffi^*3v^Ttt. ISi 5 

fr&ZWMl 0 0 Kffl. 5 MmORJSj^-Y^ 

7A4oo«^^titv^ 0 ^tt, ^mms 1 1 

2pmHl 8 0 ^@^«®4 0 ir-?£i|6**^>*C r Sr 

[0 0 6 7] **aE<t:Srtftai-S^i6co i o^s&rm 

[0 0 6 8] COEKS-Ctt. 4o^-f yfSWl-S 
W4 tti^^ I(7)4o^'f ^/f SW1-SW4 

X.t>tlZ> 0 SWl£SW2te, BAftffl^t^Cx 
CxtfcliCrSr7-^fc8«U te*Sr«8SVp^» 



(8) 9-257618 
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[0 0 6 9] ffi^ffl^-Y^->^Cx*3j;tJRSip^r-V^ 

— k^^^v^c f t*>r sw3 tasafcyub 

^-f y^sW2 3&s«JiaVp»c^«SixTV^ i:#U:B\ 
SW1^7- SW3M7, SW4^t 

[0 0 7 0] ^-f^^K^-Y^v-^Ieim-C^, 
l/y^XV, Cx, Cr, Cfit HRWKigStfc U 

x, Cr^S£EJc:SS»Six«fc». c^i) fc, ftSfll 
20 (7)SgC0itT**^$tt5o ^--C. y^K^^r 
^V^|iI]»oaA«iE«:E0 birZb. ^OEOtS. E 

o=v P (cx-cr) /c fxmt>£ti. rnxmrnK 

0li2o^^Cx, C r <DmMMfri£WirZ>o 

[0 0 7 1] ^oT, ^Hlfi^llBeO-fe^Sr^co^^ y 

fF«bfc*g^ Hd*«Fttfi 1 0 0 k P a (Dimm^M 
30 LT, (UAtfftt2 0mVei±, 2 %F. 

s. KTtfc^ l«fttttt-3 0-iooT:^a« 

[0 0 7 2] r<7>£ *3HK^Ifi"ett. SJSE®^ 

pT»«^8 1 Srffi?) H3>«-e«*P«« 18 0 $r^/£ 
U K#^*a^^>fir7 9AH5£SBl 7 0S:K«-So 

Cxasjg/SSJi. S¥tftl8 0lcj;ot, 
40 S^C r 3&S»/*£it5o ^tT, 2-o<D**s*U#C 

#So *SrfcU BSt5 2o0^t^^ft ISffKI— CO 

SB1 7 OSrMltS^ tlcioT. 1 8 O^ffiA 

[0 0 7 3] (03 »£^fi) Bl 8 *$£W<VM 3 

50 HtV^o 



(9) 



^m^9 - 2 5 7 6 1 8 
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[0074] #n«»ffi<z>fl#«ft*3Era:. mnmmmjE 
[0075] mmmm\^^x\x^ ^>ss 

6 0 0as»/jfc£*i-CV^ o rcD[H&§SS6 0 OMu _t*B<£> 

[0 0 7 6] #m^fi^JEE^-fe ^ 5 0 0 4 
0, pT!b®®8 l 8 Of*. -tft-efrB 

smsa^ffi^i 4 0. wassa^Ci 1 ! 2 o*5«tt/ 

Si|6««ffl*fiB^ l 8 3S:^bTliIKSFB6 0 0f:»«* 
[0 0 7 7] rcoj;5*^ 0j»«f5»tra-»KJi^*« 

[0 0 7 8] 

iS^lSMtt^vJ^V^ tilt* M^fl^o-fe;*^* 
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[EI 1 ] *WIB*!:ff*>S»««»a!JBE*-fe^«>* 1 

m 2 ] ei i ^i-»«**sflEA-fe^^>»fEia"e 

10 [E!3] H2^i-»«**Sffi^-fe^f-<Onr»«« 

[El 4] 0 2 ^"T»«*JIS!JBEA-fe^*OH^«* 

[EI 5 ] >^Ofi! 2 

[El 6 ] El 5 fc^»«**S!JBEy7-fe >-*^»rffiBI"e 

[EI 7 ] U/c[EJKElT-fo6o 
[El 8 ] *&9}K& t t>&»1t»*&BEX* v*<0# 3 

[Ei 9 ] '&M<o&mmmmj£x±>v<Dmmmx$> 

3 0 4 0 6 0 7 0 rte 

W^t77AE 8 1 2 0 0 JE^lS 

3 0 0 m±*wzf^ 400 pTifj^^r^^ 



[Ell] 



[EI 3] 




5 7 6 1 8 



[12] 



120 5Ift««tfi2jtt^ 



.110 Rltt«<i&&7L 

.83 Rrt««fiaj6ffi^ 



80 ¥»f*K 

300 t*Jh#>-yy 




90 mwim&nv??um 

-SO 
'30 

100 Xy^>^SS3EAQ 



40 m&mm 



60 «&» 



[H5] 



400 -40 y 300 100 




120 



(11) t^l?9-2 5 7 6 1 8 



[H6] 




[07] 



SW3 



Vp T 

*7? 



SVV^ 



cx 



Cr 



Cf 



W2 




4 

(12) $f|JB5p9_2 5 7 6 1 8 



600 @E§S 




